July 7, 1975. In previous studies we examined the intra- have appeared defining a multivariate region for various groups of healthy subjects (3) (4) (5) . The logic implicit in such studies is that there is a correlation among certain serum constituents within a group of individuals and thus a large deviation from the expected correlation would signify an abnormal set of results even if each of the univariate values were normal. Conversely, two or more laboratory results as examined on a univariate basis could be abnormal, but the combination of results might fall within the normal multivariate region. The multivariate region is defined by the means, variances, and correlation coefficients (r-values) of serum constituents making up the combination. We elected to study three combinations of serum constituents that appear to have either a chemical or a biological inter-relationship, or both, and we report the r-values we found within each combination for the 11 healthy young men who made up the group of volunteers. We focused on two questions in this study: (a) Are the r-values for the various pairs of constituents unique for each subject in this group? (b) 
The cumulative data base on healthy subjects should include the r-values for various constituents.
Thus, it is very important to see whether such rvalues are similar for all subjects within a group of healthy volunteers or are unique for each person. Second, assuming that there might be an analytical bias in the determination of the r-values, such biases must be identified and taken into account in interpreting the results of laboratory tests.
Here 
Materials and Methods

Subjects and Blood-drawing Protocol
Subjects:
We studied 11 young male students from the Danish Technical School, Lundtofte, Denmark. The student-volunteers were 21 to 27 years old, in good health, not taking any drugs, and were not cigarette smokers.
Sampling. for 30-60 s by a skilled technologist, and a total of 30 ml of blood was drawn into two test tubes and filled via gravity.
The order in which the students had their blood drawn was randomized for each venipuncture session.
The blood was centrifuged within 1 h of venipuncture; the duplicate sera specimens were uniquely labeled and stored at -20 #{176}C. Twenty-four hours later the order of the sera was randomized and the samples were assayed on the AutoChemist Multichannel Analyzer (AutoChem Instruments AB, Lidingo, Sweden). In addition commercial control sera were analyzed such that every 10th sample was a control serum specimen ("Seronorm"; Nygaard and Co., Oslo, Norway). Duplicate blood samples were also drawn from each of 85 volunteers from the technical high school. The 85 subjects were all males, 21 to 28 years old, in good health, and not taking any drugs. After an overnight fast the subjects arrived at school where they remained fasting until 1100 h, when the blood was drawn. As in the case of the original 11 subjects, before the blood sampling they sat down for 30 mm with the blood-sampling and specimen handling being the same as described above. The order of the 170 serum samples (85 subjects X 2 duplicates) was randomized and the samples were all assayed on one occasion with the AutoChemist. 
Chemical Methods
(Y-Y)'S1 ( Y-Y). This calculation
yielded 11 empirical distributions of D2, which were each compared with the theoretical x2-distribution by using the Kolmogorov-Smirnov test (14) . The distributions were examined as to whether they showed a common systematic deviation from the theoretical distribution. In cases where significant differences were encountered, the individual parameters of the covariance matrices were examined; i.e., for each of the variates, the equality of the 11 variances was tested using Bartlett's test (16) ; and for each of the three combinations of two variates, the equality of the 11 correlation coefficients was tested. In the latter test the r-values were transformed using Fisher's z-transformation and the z-values were compared using a X2-test (17).
ed using an approximate F statistic (15) . Table 1 summarizes the results of the comparison of the variances and correlations for the group of 11 subjects. The covariance matrices of the 11 subjects did not differ significantly for the combination potassium, calcium, and albumin.
For the combination urea, creatinine and uric acid and the three-enzyme combination, the covariances matrices of the 11 subjects differed significantly (P < 0.01). were pooled to obtain an estimate of the common correlation coefficient, which we then tested for significant difference from zero. The five within-batch correlation coefficients of the control sera did not differ significantly for any of the nine pairs of serum constituents studied.
The rvalue derived from pooling the five within-batch rvalues is shown for each pair in Table 4 log urea x log creatinine log urea x log uric acid log creatinine x log uric acid log aspartate AT x LDH log aspartate AT x log alk. p'tase log LDH x log alk. p'tase ap <o.oi.
b These variates were first log-transformed as described in text; for abbreviations see Table 1 . Figure 6 shows the same-sample rvalues and the split-duplicate-sample r-values for the 11 subjects, for the three pairs of serum variates in which we showed a significant correlation between errors as evaluated from the differences between duplicate sample.
For 
